Differential effects of ischemia/reperfusion on amacrine cell subtype-specific transcript levels in the rat retina.
Transient retinal ischemia induces loss of retinal ganglion cells, supporting the hypothesis that ischemic conditions contribute to the induction and progression of glaucoma. However, after 60 min of ischemia, also amacrine cells are lost from the inner nuclear layer. The main goal was to determine the relative vulnerability of various amacrine subpopulations by measuring the levels of transcripts that are known to be specifically expressed by different amacrine subpopulations. A 60-min ischemic period was administered to the rat eye by raising the intraocular pressure, followed by a reperfusion period lasting between 2 h and 4 weeks. Total RNA was isolated from the whole retina and expression levels were assessed by real-time quantitative polymerase chain reaction (qPCR). Retinal ischemia/reperfusion has differential effects on the levels of the various transcripts. Three main patterns of changes were identified. (i) A gradual decrease of transcript level without recovery was observed for parvalbumin; this transcript is expressed by the glycinergic AII cells. (ii) A gradual reduction to different levels at 72 h of reperfusion followed by a partial or complete recovery (glycine transporter 1, glutamate decarboxylase, calretinin, and several other transcripts). The glycinergic amacrine cell markers recovered to 65-75% of the control level, while the main GABAergic markers had completely recovered at 4 weeks. (iii) No significant changes of transcript levels were found for markers of several smaller GABAergic subpopulations [including substance P (Tac1), somatostatin, and others]. Expression levels of photoreceptor-, horizontal cell-, and bipolar cell-specific transcripts were not altered. These patterns were confirmed by a cluster analysis of the data. Based on gene expression levels, it may be concluded that amacrine cells are vulnerable to ischemic insults and that the glycinergic amacrine cells are relatively more sensitive to ischemia than the GABAergic population. In particular, the extensive loss of the parvalbumin-containing AII amacrine cells, which serve in the rod pathway, may have functional implications for vision under scotopic conditions. In the accompanying paper [F. Dijk and W. Kamphuis, An immunocytochemical study on specific amacrine subpopulations in the rat retina after ischemia, Brain Res. (2004).], the results are evaluated at the protein level by immunostaining for a selection of the amacrine cell markers.